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CONCLUSION

- Thermalization occurs jn perfurbative QCD
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2 — 2 DOES NOT EFFICIENTLY THERMALIZE

Consider the regime of one-dimensional expansion

When t ~ (). ': gluons are produced, p ~ @,
occupation number ~ 1/a = N ~ Q3 /a

Subsequently:
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or: thermalization time > Hubble time.
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WHY 2 — 2 IS INEFFICIENT
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A lot of small angle secattering: o = :‘JT
g may be < (),, 0 seems very large

but each deflects the particle only by an angle ¢ ~ Qi

2
Needs E% ~ % small angle scatterings to change the

distribution function = relaxation is determined by the
ﬂz 2 2

transport mean free time, o, = q—ggﬁ — 32.

IMPORTANCEOF 2 — 3

09,3 ~ (x09_,2, but does not requires multiple scatterings
to change the distribution function = very efficient:
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mp = Debye screening, coming from primary hard gluons

and secondary soft gluons emitted from 2 — 3
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Timeline
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From classical -F.leH eg o kinetic Boftzemann 5:3
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Classical field equation ( Schematically )
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Indirect wqa_ to  derive Boltz mann e?

QFT > Boltzmann eq with quastum ghatis
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PERTURBATIVENESS
' Ir‘i’,

Heavy ion collisions at'high energy: can be described
perturbative QCD.

i

1 GeV at RHIC
: 2 — 3 GeV at LHC
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Q: does the system thermalize?
Pro: more gluons produced, collide more frequently.

Con:

e gluon distrubion initially far from equilibrium

e (v, smaller at higher energies

Goal: to have a consistent understanding of evolution when
. < 1, which is valid parametrically.
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